Time-resolved laser spectroscopy was used to measure natural radiative lifetimes of ten excited states of neutral bismuth. Four levels of the 6p ns P&/& sequence (n =7,8,9, 10) and the 6p 7s P3/2 5/2 and 6p nd D3/2. 5/2 (n =6,7) levels were investigated. The results are compared with previous data when possible. Revised absolute transition probabilities for 26 lines are given. Several levels required vacuum-ultraviolet (vuv) excitation, which was achieved by stimulated anti-Stokes Raman shifting of frequency-tripled dye-laser radiation in high-pressure H& gas.
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I. INTRODUCTION
Bismuth is the heaviest stable atom and has a rather simple term structure. Holmgren [2] and Kunisz and Migdalek [3] . As it is a heavy atom with a large nuclear spin, bismuth is used for testing the standard model of electroweak interactions.
Recently, parity nonconservation has been measured in bismuth with high accuracy by MacPherson et al. [4] .
The first radiative lifetime measurement for the resonance state 6p 7s P&/2 of bismuth was performed by Cunnigham and Link using the phase-shift method [5] .
Further states were studied by Svanberg using the Hanle method [6] . In both experiments optical excitation by resonance lamps was used. There are certain difFiculties in using the Hanle method in the case of bismuth because of the inAuence of hyperfine structure. Experiments with nonselective excitation have also been performed. Thus, beam-foil excitation was used by Andersen, Madsen, and Sorensen [7] , and electron-beam excitation by Osherovich and Tezikov [8] . [7] and' [8] is observed, while agreement with data from Ref. [5] is good. Nonselective excitation leading to cascading might have influenced the data in Refs. [7] and [8] . [8] .
Reference [7] . 'Reference [10] . Reference [5] . 'Reference [6] . 'Reference [9] . 
III. MEASUREMENTS AND RESULTS
In order to obtain reliable lifetime values using timeresolved laser spectroscopy, several precautions must be taken. A strong magnetic field had to be applied to wash out any Zeeman quantum beats from hyperfine structure levels. For any studied level, we performed measurements on as many different decay branches as possible to make sure that we detected the right fluorescence, especially in view of the possibility of molecular bismuth excitation. To make sure that the lifetimes were not affected by radiation trapping and collisions, we changed the atomic density by about two orders of magnitude (the atomic beam was produced by thermal heating of metallic bismuth in an oven, the temperature of which was monitored by a thermocouple). Table I . Error bars are taken as two standard deviations. Possible systematic shifts are not included in error bars, but we tried to avoid such shifts by finding the appropriate experimental conditions.
Our lifetimes and inverse hyperfine-structure constants a from literature [20] (in cm '} in the 6p ns P&&z sequence of neutral bismuth are plotted versus the effective quantum number n* on a log-log scale in Fig. 5 . The straight line shows an n* dependence fitted for n=7.
We note that it seems there is a perturbation of the 6p Ss P, &2 state manifested in the lifetime, as well as in the hyperfine-structure data. [10] .
In Table I Table III . We also give "recommended" values calculated from the "best" lifetime values listed in Table I .
